Re-186 HEDP conditioning therapy in patients with advanced acute lymphoblastic leukemia before allogeneic bone marrow transplantation.
The authors present their experience with dose calculation of Retin1,1-hydroxyethylidene-186-diphosphonate (Re-186 HEDP) therapy used as part of an intensified conditioning regimen before allogeneic stem cell transplantation in 2 patients with advanced acute lymphoblastic leukemia during the second partial or third complete remission. Kidneys were shielded during total-body irradiation (TBI) to limit the TBI-mediated renal radiation dose to 7 Gy. The aim of this dose calculation of Re-186 HEDP therapy was to deliver additional radiotherapy to the red bone marrow without exposing more than an additional 5 Gy to the kidneys in addition to the TBI standard dose of 12.6 Gy. Pretherapeutic kidney scintigraphy (Tc-99m mercaptoacetyltriglycine) showed normal results. Thus, dynamic Tc-99m methylene diphosphonate bone scintigraphy was used to calculate the expected bone marrow and kidney doses. A total amount of 8.8 GBq (238 mCi) Re-186 HEDP was given to patient no. 1 and 14.3 GBq (387 mCi) Re-186 HEDP was given to patient no. 2. Re-186 HEDP activity was monitored based on its gamma radiation measurement daily for 5 days in patient no. 1 and 7 days in patient no. 2. Therapeutic Re-186 isotope distribution and biologic half-life correlated well with the prediction by a pretherapeutic Tc-99m methylene diphosphonate scan. The calculated effective Re-186 bone marrow dose was 3.3 Gy for patient no. 1 and 5.6 Gy for patient no. 2. Effective kidney doses were 1.6 Gy and 2.1 Gy respectively. No unexpected complications occurred after completing conditioning and allogeneic stem cell transplantation. Posttransplant kidney function remained normal. Patient no. 1 remains in a second complete remission of his advanced acute lymphoblastic leukemia 18 months after HEDP therapy. Patient no. 2 relapsed 5 months after transplantation and eventually died as a result of progressive disease. The authors conclude that Re-186 HEDP will be able to increase the total additional bone marrow dose. In patients in whom the kidney dose is limited to 5 Gy in addition to TBI, doses near 10 Gy can be achieved on the bone marrow.